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Claims 



What is claimed is: 





6. 



An attenuated Salmonella strain comprising a eucaryotic expression 
expression of a heterologous gene or hetejplegduTgene fragment or an autologous 
gene or autologous gejie-fragment comprised by the vector within an open reading 
frame wh€rem the attenuation is suitable for a vaccination of vertebrates. 
The Salmonella strain according to claim 1 wherein the strain is a S. typhimurium 
strain. 

The Salmonella strain according to claim 2 wherein the strain is selected from the 
group consisting of S. typhimurium aroA SL 7207, S. typhimurium LT2, and S. 
typhimurium aroA544 (ATCC Accession No. 33275). 

The Salmonella strain according to claim 1 wherein the strain is a S. typhii strain 
Salmonella strain according to claim 4 wherein the strain is S. typhii Ty21a. 
The Salmonella strain according to claim 1 wherein the eucaryotic expression vector is 
derived from pia^mid pCMVP, wherein the plasmid comprises: 

T 

a) a structural gene of p-galactosidase (P-gal) under the control of a human CMV 
( immediate early proVnotor, 

b) a splice donor, 

c) two splice acceptor sites betweeh^he promoter and the P-galactosidase gene, 
and facultatively ^\ J\ ^ 

d) a polyadenylation site of S V40. 
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The Salmonella strain according to claim 1 wherein said heterologous gene or said 
heterologous gene fragment or said autologous gene or said autologous gene fragment 
encodes a polypeptide. 

The Salmonella strain according,to*c]aim 7 wherein said polypeptide is an 
immunogenic protein or a {protective antigen. 

The Salmonella strain according to claim 1 wherein the heterologous gene is selected 
from the group consisting of an Escherichia coli-fi-galactosidase gene (IacZ gene), a 
non-hemolytic truncated variant of a Listeria monocytogenes-XxsXmo lysin gene (hly 
gene), and a truncated variant of a Listeria monocytogenes-actA gene (act A gene). 
A vaccine comprising a Salmonella strain according to claim 1 . 
Avmethod for expression-screening of heterologous genomic DNA libraries or 
heterologous cDNA libraries for the heterologous gene or heterologous gene fragment 
or autologous gene or autologous gene fragment, transferred by means of the 
Salmonella straih according to claim 1, comprising the steps of: 

a) probing RNAMbr the presence of splice products derived from a splice donor 
and acceptors of the eucary otic expression vector by infecting cells in vitro 
with the Salmonella strain according to claim 1 , 

b) extracting the RNA, !^<^ 

c) performing reverse transcriptase polymerase chain reaction of isolated RNA, 

d) isolating the splice products by gel electfoohoresis, and 

e) sequencing the gene or gene fragment. X. 

A method for expression-screening of heterologous genormcDNA libraries or 
heterologous cDNA libraries for the heterologous gene or heterologous gene fragment 
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6r autologous gene or autologous gene fragment, transferred by means of the vaccine 
according to claim 10, comprising the steps of: 

a) p\obing RNA for the presence of splice products derived from a splice donor 
andWeptors of the eucaryotic expression vector by infecting cells in vitro 
with tfie vaccine according to claim 10, 

b) extracting\the RNA, 

c) performing reverse transcriptase polymerase chain reaction of isolated RNA, 

d) isolating the splice products by gel electrophoresis, and 

e) sequencing the gerte or gene fragment. 

A method of producing an aWiated Salmonella strain comprising a eucaryotic 
expression vector for the expre^^f a heterologous gene or heterologous gene 
fragment or an autologous gene ojOologous gene fragment comprised by the vector 
within an open reading frame, whereinV attenuation is suitable for a vaccination of 
vertebrates, the method comprising the stetes of: 

a) expressing genetic information from aWologous DNA library or 
heterologous cDNA library or an autolo^s DNA library or autologous 
cDNA library as a gene or gene fragment byWans of a eucaryotic expression 
vector carried by an attenuated Salmonella stra\wherein the attenuation is 
suitable for a vaccination of vertebrates, 

b) vaccinating a vertebrate by oral, nasal, mucosal, intrave\us, intraperitonal, 
intradermal, or subcutaneous administration and gene deli Ay with the 
attenuated Salmonella strain according to (a), 

c) expression-screening heterologous genomic DNA libraries or hete^gous 
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<^cDNA libraries for the heterologous gene or heterologous gene fragment or 
autologous gene or autologous gene fragment transferred by means of the 
attenuated Salmonella strain according to (a), and 
d) recovering the Salmonella strain. 

A method of producing a vaccine for oral, nasal, mucosal, intravenous, intraperitonal, 
intradermal, or subcutaneous gene delivery to vertebrates wherein the vaccine 
comprises an attenuated Scdmonella strain comprising a eucaryotic expression vector 
for the expression of a heterologous gene or heterologous gene fragment or an 
autologous gene or autologousWne fragment comprised by the vector within an open 
reading frame, wherein the attenuation is suitable for a vaccination of vertebrates, the 
method comprising the steps of: \ 

a) expressing genetic information frWi a heterologous DNA library or 
heterologous cDNA library or an gyjplogous DNA library or autologous 
cDNA library as a gene or gene fragment by means of a eucaryotic expression 
vector carried by an attenuated Salmonella strain, wherein the attenuation is 
suitable for a vaccination of vertebrates, \ 

b) vaccinating a vertebrate by oral, nasal, mucosa\ intravenous, intraperitonal, 
intradermal, or subcutaneous administration and gene delivery with the 
attenuated Salmonella strain according to (a), \ 

c) expression-screening heterologous genomic DNA libraries or heterologous 
cDNA libraries for the heterologous gene or heteroIogousWne fragment or 
autologous gene or autologous gene fragment transferred by Veans of the 
attenuated Salmonella strain according to (a), and \ 



or 



d) recovering the vaccine comprising the Salmonella strain. 
A method of producing a protein as an expression product of an attenuated Salmonella 
strain Apprising a eucaryotic expression vector for the expression of a heterologous 
gene or heterologous gene fragment or an autologous gene or autologous gene 
fragment comprised by the vector within an open reading frame, wherein the 
attenuation is stable for a vaccination of vertebrates, the method comprising the steps 
of: 

a) expressing geYetic information from a heterologous DNA library 
heterologous cDNA library or an autologous DNA library or autologous 
cDNA library as aW or gene fragment by means of a eucaryotic expression 
vector carried by an a\tenuated Salmonella strain, wherein the attenuation is 
suitable for a vaccinatioiW vertebrates including humans, 

b) vaccinating a vertebrate byW nasal, mucosal, intravenous, intraperitonal, 
intradermal, or subcutaneouslWiinistration and gene delivery with the 
attenuated Salmonella strain according to (a), 

c) expression-screening heterologous gVomic DNA libraries or heterologous 
cDNA libraries for the heterologous gene or heterologous gene fragment 
autologous gene or autologous gene fragmW transferred by means of the 
attenuated Salmonella strain according to (a)>and 

d) recovering the protein. 

A method of producing an immune response to an attenuate^ .SW W W/a strain 
comprising a eucaryotic expression vector for the expression ok heterologous gene or 
heterologous gene fragment or an autologous gene or autologous\ne fragment 



or 
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Comprised by the vector within an open reading frame, wherein the attenuation is 
suitaBiefor a vaccination of vertebrates, the method comprising the steps of: 
a) expressing genetic information from a heterologous DNA library or 

heterologous cDNA library or an autologous DNA library or autologous 
cDNA library aYagene or gene fragment by means of a eucaryotic expression 
vector carried by an Attenuated Salmonella strain, wherein the attenuation is 
suitable for a vaccination owfertebrates, and 

vaccinating a vertebrate by oral/Wl, mucosal, intravenous, intraperitonal, 
intradermal, or subcutaneous administration and gene delivery with the 
attenuated Salmonella strain according to (a^K 



b) 



